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(54) Title: METHOD OF REINFORCING ANTIBODY ACTIVITY 

00 

^ (54) ftfto>stt£Jf 3t£i±&:£5£ 

(57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, a single chain antibody 
of the antihuman Mpl antibody is further constructed. This antibody shows a high agonistic activity. This fact indicates that the 
activity of an antibody can be reinforced by binding two or more heavy chain variable domains to two or more light chain variable 
domains with the use of a linker to give a single chain polypeptide. 

y >*--eae^L. -*«7Ky Kir-rsctfCcfcyfitftostt^iist-e^szt^^LTi^ 



0(57) KM: tat hM P lBM*£tt» ■ tills Efcitfi 



WO 2005/056798 



1 



PCT/JP2004/018493 
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[oooi] *mmu, &it<Dmm&&&i£z>33m\z.m*rz. 



[0002] &Lffi*&Ltp-T*<D&M&&M<. ttW^ / >^^bfrhmM&bVX& @ £ttTV^ 

[0003] ZLfhh(DT=?^ym*\^ ^fh^fi^nry^mxr^^mmmm^fhx 

«2ffi-Cfe«9, S^fto2i#:^(C^PpW^V^#x.^5^\ ^*#^150kD£ 

[0004] #WJC^l:H^^H02/33072-^- 
#W^Cm2 : S^^||02/33073^- 

##fF;£fikl : Elliott SbW. J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 

[0005] ^mmte^<D£?f£ytmzm&x&&tifch<Dxm, w @ mwiW^^m 
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[0006] i&ft^ktfOfc. A#:^^^Diabody^sc(Fv)2-e{i, ^^ite|%0kD£^OT£ 

[0007] ^HWbf*, ^thMpim#^fc#-*i®iU M(-«fS^-X^W^^^fflV>T$tt 
hMplfei;#:VB22B(D— ^^^L#:^{^bfc 0 3^ ^fchMpl#L{£sc(Fv)2^9i-'<^ 

hMpl— ^C^^i#:-efeSVB22B sc(Fv)2^#L7h 0 &3o, ^MtLT, ^tfchMpUftf* 
Diabody^gl^:^— ^#|fgU COS7$aj§££ffl V ^XWm^-kln J:*9VB22B 
Diabody£r^#L;fc 0 ^fb^fb(Dfcfc(DT?OmT^^hm\^m¥^t'b^^ — ^ 

[0008] o^«9^K«, K*offitt^3l^5*fei;|L, imffctfj^te, 

[3] ^^sc(Fv)2^1-^r^^i«9, ^L#:(D^tt^ii^$«^fe, 

[4] mm^r^^bm^xh^ [i] - [3] (Dv^ti^^mm^m, 

[5] y^-^^^Ky^--CfeS^^*'rmi:i-?), [lj-M^V^ti^^fE 
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[7] ^^Kyjofr— <DM£&12— 18r^Sfc-Cfc5^«r#fiC^5, C6]|c|Eife<D 

[10] J^T<^X@^tf , [9] izWMotfifaom&jjW:. 

(b) KDNASr^-t?^^— Sr^Sii-SXS, 

(c) R^^— sra^jWiiaj^A-rsis, 

(d) Rl&^jWJJ&Sr^l-rsxe 

[11] DNA#\ 2o<Dfi^BT^^^. 20(Dg^BT^^^ 3o<D^^KU^— 

«r=i— Kbrv^i:Sr4#»irr«, [10] ^fB^M3t^, 

[12] rt^is^, ^^wy^*— , mm»i&mi$. ^^r^u— 

[0009] [Hl]^thMpl^L#:(H^*5j;t^L^)<Z)T5/^ga^J^-riE|-C^ 0 H^i^U/c 
VB140 (H#!) OT5y^@S^lJ^Sa^iJ#^ : 19, VB45B (H^O <£>T^y&E#l£'Ba?!l# 
^§-:20, VB22B(H§|)(DT$/g£ia^ga^J#^-:21, VB16 <DT$SW&Effl& 
BE?!l#-J§-:22, TA136(H®)(DT^y^SH^I=SrBB^J#-^:23tC^-t- 0 *fcVB140(L 
§!) OT57^@a^iJ^ga^iJ#-^-: 24, VB45B (L§!) tf>T57gfeE#l£:E?!l#-^- : 25, 

VB22B (UK) (DT^/gf ia?[|£:ia?lJ#^- : 26, VB16 (L#Q <£>T^yi£ia?U£rga?!j#-s§- 

: 27, TA136 (LfO <Z)T^ySIBB^ISrBE?U#-^: 28fC^f o 

[H3]BaF3-human Mpl^ffi V >^VB22B^#:<OT^^hflH4^flfiOj!S^^i'^ 
[g|4]BaF3-monkey Mpl^fflV^cVB22Bjii#:<DT=?^h®ttfF'teO^^:^i-^ 
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[®5]BaF3-human Mpl^ffl V >fcVB16ifc#:cE>T=*— XhfefflftM<Dl&%&&'1'#'9°7 
[g|6]BaF3-human Mpl%fflV>fcVB140£t#WT=**— ^b?SttffPtt»*n^:^r^*f"^7 
[H7]BaF3-human Mpl^ffl V ^fcVB45B^ifls:<DTrf^^h^ttfP^(D^^Sr^-t*^9 
[H8]BaF3-human Mpl^fflV^/cTAlSe^^OT^^h^ttffPiff^i^^^i-^ 

[ooio] ^Kte, 2o^±(Dm^BT^«t, 2oK±©6|BH»yy^-tg^ 

coon] ^mm^-^m^v^^tLx^ m«\ ^©m^Br^^^Br^ 

^^ft-r§^af#M'l4^f* (bispecific antibody) -efco"Ct> «tV \ 
[0012] ^f*<Dm^^^^^^^^«^t^^y-^^K(^*#:^^!ltb-C«, 
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sc(Fvwmfbfriz>o sc(fv)2«, 2^comm^i^^^&xi2-ocomm^^^^v 

^-e^^br— ^®{tf})'<7'?-}?KV±.#ifcX*3bZ) (Hudson et aU J Immunol. 
Methods 1999 ; 231 : 177-189) 0 
[0013] sc(Fv)2tf>|§£\ lo'n§tl520(Z)S^"I^®^ (VH) i:20(Dg^ (VL) 

[vh] y [vu y [vh] yv#— [vl] 
[vl] y [vh] y [vh] y>^7— [vl] 
[vh] y [vl] y [vl] yv#— [vh] 
[vh] v^jj— [vh] [vl] y>-#— [vl] 
[vl] y — [vl] y — [vh] y — [vh] 
[vl] y v# — [vh] y v# — [vl] y [vh] 

^HSMfc&wGS, 0*b<«, [vH]y^— [vL]y^— [vH]y^— [vl]<d 
@ag^^r-r§sc(Fv)2-efo§ 0 

<D&mn, ^^(D^m^xm^mm^tcm^n^xhx^^ x. r^/mm 
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[0015] WtiTCmS. nmtfL (reshaped) Kh&Cfcbbtt&tl. thJ^^n£?L®J^ 
^!lx.^Vf>X$ji#:Ot@Mtt^:^^^(CDR; complementarity determining region) 

t>&&;fr,TV^(^#|#fi : ffl02tW#-g-EP 125023-^4^ WO 96/02576 ^-<k# 

#HB)o 

[0016] ^J^#:<DCDR£tb^^(D7W—^:7—^j^ (framework region; 

fr) k&3Ss^z£5KWLWrvftDNAmw : &* cDRRx^FRm^ (D^^^m^— 

ffi V ^-CPCR&^ J;«9^-r?)(W098/13388^#(^fB«(D^Sfe^#^) 0 

— J*?— ^fH^0DT5:y^ : Sr^^bTt.j;V^(Sato, K.et al., Cancer Res. (1993) 53, 
851-856) o 

[0017] ^ymt-miw\MW-(Dcmm^\-t, ^v^tw-^hmmm^, m^unrnx 

C y U C y 2, C y 3 X C y L^-Cf±C k,C1 ^ffl-TS^i^x^§ 0 £fc, 

[0018] jfc*3, ^^^tMb^^Mbfc^^, £bCTgg^#«(0iRfi£ % fr)^£ 
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Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73:3-46) #^2pCTff 5^1 

&X%Z> 0 fcm<Dfti&M&&^W}&\tt, T A&%zs^<Dftmft&&G1rZ>&X 

[0019] X, fcr^#©##^&t>Jt£<&b;h/'tV >5 0 #J£J^ fcW;^-«3*Srin vitro"C^^b 

#L-Cb«tV>(@gg4#fl : WS^W#-^WO 94/25585 WO 93/12227 

, WO92/03918 WO 94/02602 ^-<£##^) 0 

[0020] ^mm icfci fi&itr&&#&4M Rr^flaJKSrjfr^-t-si;^— rt, 

Protein Engineering, 9(3), 299-305, 1996{Z\%^&ti&})>'#~-)&f8\/^Z.k&X%Z> 

o 

[0021] ^zf7w>#~<D&£iimzmfe£ti*r. nm^cxmmmm'M.m^iir^ 

12— 18T^y^(^!jx.«\ i5T^;m)xfoz> 0 
[0022] ^7Wy^#— CDT^/^iB^LTte, $lxJ*\ &LT<D£5ftm&\&mfZ>Zk& 

Ser 

Gly • Ser 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly *Gly Gly • Gly • Ser)n 
(Ser "Gly Gly • Gly • Gly)n 

[0023] ^mt^mv^— atmmn) tt. ^^(DmmKmwm^htix^mm 

N-tKn^^W^KlNHS)^^^;^^- h(DSS). If 
x (7,;v^?^4^y?v)^^<u—Y (BS 3 ) „ i^^rtfa (W/>f^^p^ 
— h) (DSP) , *tt-Or}Z * (X/P&X? is W^/l^ntf;^— h) (DTSSP) x 
^>j3-;vt^ (^i/y^^^-b) (EGS) , rc^-W^y^— 

^//^W^-H (^./vjJn-egs) , W^fi^lli (DST) , i? 

-/V^-df-v-)rc^/V]^/V^^(BSOCOES) , lfX[2-(X;V^S/W^Kt^v'^ 
^-/k^-dr^) (X/V/J^-BSOCOES) rit£>©$gflMf!ltS 

[0024] *fc#3s w it^ro (a) - (d) icmM<vTn&^t?fofc<Dmmjfm$:mmirz> 

o 

(b) MDNA3r^tp-<^— Srf^K-rsx^, 

(c) &1&£fflJftte2|*A-*-3X^ 

(d) Rl&^KM&SrJ&H-f-SIS 
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[vh] y [vl] y v^7— [vh] y>^7— [vl] 
[vl] y>-#— [vh] y>-#— [vh] y>#— [vl] 
[vh] yzsii— [vl] y^#— [vl] y>-#— [vh] 
[vh] y>-#— [vh] y>-#— [vl] y>-#— [vl] 
[vl] y [vl] y [vH]yv^— [vh] 
[vl] y — [vh] y v# — [vl] y [vh] 

i-*5v vera, [vh] y^— [vl] y>^7— [vH]y^— [vl] osg^wtu 

[0026] m^^j^xw^s^'HrasfBJKoT^yfifeE^itt, gift, tttot^/xra 

JfA£*vCV votive $£>fci, 
{b£;ftTVvObJ;l\, 

[0027] ^^^vvcra&vve, ±iBDNASr^tf^<^— Srf^®ti-« 0 

irbTtt, XNm&fe^k't'Zm&lz.n. ^<?*—&XMM(M%. 

f£, JM109, DH5 a , HB101, XLlBlue)*^-^*^^*^:*!!^^^*^^ 

(73^!|^L-C{i, M133I^W— „ pUC^^^-, pBR322, pBluescripU 
4§£\ ±fE^^— (Dfifc^ 0tJx.fi. pGEM-T s pDIRECT. pT7&^#tf btb% 0 
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[0028] dS^rffl-e*)5 0 SS^W— £LT 

5ft-hfE#tt£#o}3;7W^ ^t^£:JM109, DH5 a „ HB101, XLl-BlueftW^Si® 

lacZy tr=E~ (Wardk, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB^n^-— (Better^, Science (1988) 240, 1041-1043 )^WtJfZ 

T7^n^e— ^— t£b*%:W^X\^^b&?Y~nSXXfo& 0 Z.<D£?Zs:'<?#—bL>xn, ± 

iE^^^-®te^pGEX-5X-l (77/W^7ttS) , TQlAexpress systemj (^rT^V 
*±®D , pEGFP, *fcfitpET(£©i§£\ ?g^teT7 RNA^°y^— if^&SILTV^ 

BL2i^0^bv ytez&mtf btiz> 0 

[0029] £fc, icri, ^y^^K^s<^^fe^^^^E^J^*ti/ , rv^-ot>«tv> 

%>W&. pelBv^^/Ha^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)^ffli~ 

[0030] ^§0^^, Mx-is. ^mm<D^?—tvxte, m%wjm&M(Dm$L^? 

— (Wx.lt, pcDNA3 (^t^n^VftM)^ pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322\ pEF, pCDM8k M^U^??— (Mz.1^ 

Bac-to-BAC baculovairus expression systemj (^fV^BRL^tM) > pBacPAK8) „ tt^3 

^Mco^m^^— (^x.fSpMHK pmh2) „ m^v^/^&MtDm^i^??— (Wx. 

pHSV, pMV, pAdexLcwh \^Yn^7^;V^^M^.(D^^<^^— <M%Ji£^ pZIPneo) 
, SiSS $t<D$&&s<??— (Mz.lt, Tpichia Expression KitJ WVfcr Yn*fl/#M) „ 
pNVll, SP-Q01) „ te^^S^^B?!.^^^^- (fflx.lt, pPL608, pKTH50) &mf 

[0031] CHOM, NIH3T3«^<DtbMJ!&^cD|£?a&: @ fobX^zM^XOX 

, mmftxmm.£-&Z)fcibK l &^t£y°u^— , ^|x.«SV40^ o n^e— ^-( 

Mulligan^, Nature (1979) 277, 108) „ MMTV-LTR^°P^— N EF1 a-fu^— ¥ 

— (Mizushimab, Nucleic Acids Res. (1990) 18, 5322) „ CMV^V^e— f^tf^W 
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£fb^0;£U/\ ^.(D^^W^^ir^^^— tl^Xte, mx.lt, pMAM, pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOP13^if^^(f hfrl& 0 

[0032] £fbt^ mte^&^fe&o^m^, a>o % m^^^m^^^—m^^ 

Btt^lS^??— (Mx.lt, pCHOI&if ) £?SAU ^hhl/^rir— h(MTX) 
SV40 T^^?ai-Sjt^^^fe#:±i^oCOSlHIS^V^-CSV40(Dli$il2 

^&i$o^*— (pcD&if) x*mmm;&-rz>jjm&mf hnz> 0 mmm^Mtvx 
^-i? (Ecogpt) at^. ^yvmfcMjmm (<Mr) m^m^^t^x%^> 0 

[0033] ^fe^&i >-os&v ^~e, ^^M^Ai-So tf^A& 

^^•K^^CD/c^CD^^^^, in vitro&itfin vivo <DM£3Mp>%>Z> 0 in vitro<7>H 

[0034] j^m^^-t^i^ »)^«, MWmm&m^m^ » 
z>z.t&x$z> 0 mmmtib^xit. nt?yg«, wz.it. choc. e xp . Med. (1995) 

108, 945) , COS. 3T3, ^C2— v. BHK(baby hamster kidney) . HeLa. Vero, M£ 

$]x.\tT7yfry^Jf^V9PWm8&(Valle, et al. ( Nature (1981) 291, 
358-340) „ -fo^^-i&tkm^ Mx.lt, Sf9, Sf21 N Tn5^£nibtvCl^o ^mmiZ.& 
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l^Tte:, CHO-DG44, CHO-DXB11, COS7$fc BHK^Wifi^fflV^^XSo WlWM 

[0035] W.$)Mftbl.Xit, fflx.it, ^^T~T (Nicotiana tabacum) ft ^(DM^ 

Xit, f?!lx.fi\ (Saccharomyces) JS> ^^n'-fe^-feV' 

fcf i/zr. (Saccharomyces cerevisiae), l^iy^nvfe-X'/f?^^ (Saccharomyces pombe) x 

T^^/V^r/^ (Aspergillus) I, fflx.it, T^<fV^A^7s • — ^f— ( 
Aspergillus niger) /^^^^"CV^o 

J&H (E. coli) x $lxJi, JM109, DH5 a x HB101^^#tf bfl, ^CDifo. ftMM&fta 
[0036] ttmzjs* ^TfitfcV ^-C JifBte*0J!S^*i-6o B fat+ZDNAKJ&J&'&fe 

ternary ^.tfrx-^Zo mx.it, m^ms^com^mbzx , fflx.it, dmem, mem, 

RPMI1640, MDM&®£mirZ)Z.b&X%Z>o ^CO^. FBS, ^J&JEiftLtS (FCS) ^<Dsk 

m^Wi&fflrmirz^bhxzzu Mskm^mh-x-hx^o mm^pHit, ^6-8^? 

*>5©3W*bV\, ^^it, ^30— 40T:x?1£jl5— 200B#P^TV\ i&^OSCT 

[0037] —jj, in yivoXm^^V^M^^^b^Xit, fflx.it, Wj%0&tiift1rZm± 

[0038] mm^mm-r^m^. mmmmm, &&*m\^m$Lm^z> 0 mfimmmb^x 

it, -Y*f, t^v\ V->$:m\^Z.b&X%Z)(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 itft. tfsfLMWl^&^^Wrik, h?>Xi?^=- 
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[0039] m?uf. @ w^«dna^, ^ $ #V'Ts<D£5te&fttpiz.mftiz.&££tiztfy 

V^CEbert, K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[oo4o] isft:, m&tisXte. M%.t£*'{=*&R^zz.k&-u$Zo tsA^m\^m^, a w 

<fct^ r<D^30fr^ : >bi6*JO^:frSr#5ii:* s "C#5(Susiimu, M. et al., Nature 
(1985) 315, 592-594) 0 

[0041] mm&®imirz>&&. mz.\-£#^=i%m^z>z-b&x%% 0 #/^&m^z>m 

Z.<D-<?$r— ^T^n^^^y ">A«^^r^^>'-^(Agrobacterium tumefaciens 

)<D£5&^^yT^2|fAi-3o ^tfV^ryT^/^ 0(1*. tf, -n^r-^--^/^ 

A (Nicotiana tabacum) 4^^<^<£90rM<^#^#^^'C^ ; 5 ( 

Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0042] ^friKxvmhfrLtz&m-z, m^m^^tci-im&m (mm^ti a^mmu mm 

[0043] VwW*??*— kLrXte, mZ-\$T74^-Tj—?v-?h7774—, 
n-^Y^yy^—^^lfhfl^ (Strategies for Protein Purification and 



WO 2005/056798 



14 



PCT/JP2004/018493 



Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 rtt^C^n^h^^— }3\ ¥$ffi^n-^b 

^^G*9AdS#tf e>ttSo 0!lxJ^ ^ti^^-A^rffiV^/c^^irU-C, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)#^#(f fetb^o 

[0044] ftss, ^f*(DffiMft)X«WM^(-®^^^^^^W^*^ffi$^rtt-J: 

hj&v^s, ?i"<?m, dna, rna^^s^^vx^sw^^ 

[0046] T^-*M£tt£i2, SW^^^^^fei^^^-rsr i«9 , mfaftlZis? 

^tt^L-Tte, fcljfctf, ±im^tt, Gs^tt, JK*ti£fiH?k 

[0047] i&m ^xmrntefttemfezti-r. **<D£5tz&tmx'i>£\< \ %m<omt\jx 

^mvf, mum, mhcmc, #\mM, ^t^mf^t^x^ 0 
[0048] ^m-w-omtx^xn^ m*.t£* ^skm^^^rvj—, y-<4b*<4>$t&fa7T$ 
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^#ftL, f^ljxji, Cooke BA., King RJB., van der Molen HJ. ed. New 
Comprehesive Biochemistry V0I.I8B "Hormones and their Actions Part II"pp.l-46 
(1988) Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 
13-14., Ullrich A., et al. (1990) Cell, 61: 203-212.. Massagul J. (1992) Cell, 69: 
1067-1070., Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. 
and Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WL, et al. (1993) Annu. 
Rev. Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower 
DR. (1999) Biochim. Biophys. Acta, 1422: 207-234., 'g'S^^^f^, HJfil'lSlJi 

/N^K^v^u-xr^H^N^K^v^j(i994) mm±, mm, n#.)m*m-f 

[0049] ±m^fc7TVJ—lcmTZMcfc&)t?:%:&fcb\.X}^ m«\ fcrXte^w 

y^n^°^^-^(EPO)SW#:, thXfi^^^iSfe^ci^— $IJ#H^-(G-CSF)SW 
{£, thX«-^^hn^W^^^(TPO)S^#:, thXfi-^^^^yv^^^:, 
thX»^">^Flt-3y^VK^^#:, thXf*-^^ifit/J^S*it«H^- (PDGF) S 

-io^^#;, thxii^^-r^y^ii±i5aH^(iGF)-is^#:, fcrxte-^^&jfa 

#ffflff!lJHT- (LIF) S^f*, thXf*^^^##:#Mm*H^ (CNTF) 
^^^^^^"Ct^ (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. Et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 
3435-3439.; hlFNa/ £ R: Uze, G. et al. (1990) Cell 60, 225-234.&U ? Novick, D. 
et al. (1994) Cell 77, 391-400.) 0 

[0050] mm%feMf&<Dmmuzft<>x&mrr%ttmx*m, mmftm&&mkt>v&t£ti 
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5 0 mm^m^tcm^mmmm^^^n^^^mn^m^mmhm 
tfcmtm. mammmsjiW±m^M 0 m^w^mt^x^ m«\ cai9-9, 

CA15-3, v/yT/VSSEA-l(SLX)^<Jf^#(f§rt^-e#S 0 
[0051] MHCtftmzte, MHC class iMC^MHC class II^Jg^^cSLl^iU MHC class I£l 
JljCU:f3\ HLA-A ( -B,-C,-E,-F,-G,-H^^-£tL N MHC class iMKfcftU 
HLA-DR,-DQ,-DP^^^^ D 

001,002,003,004,005,006,007,008,0010,00113,0011^00110,0013,0014 
,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29,CD30,CD32,OD3 
3,CD34,CD35,CD38,CD40,CD41a,CD41b,CD42a,CD42b,CD43,CD44,CD45,CD45 
RO ) CD48,CD49a,CD49b,CD49c,CD49d,CD49e,CD49f,CD51,CD54,CD55,CD56,C 
D57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71 ) CD73,CD95,CD102,O 
D106,CD122,CD126,CDwl30^if^^5 o 

[0052] fe\±<Dmt*mfei-%mm^^&mmMtvxn, twwxftfw^b 

tm\7£^mX&%mVmmiT%-bftX%% 0 MZ.lt. M'MMcell free assay)©lf 
«^(cell-based assay)(7)^, BM^mU, ^.W-^mU^ fflV ^^.bfc 

[0053] Mm^(Dmmtvxi^ mmRit^^^w. dna, rnacdsi^&ovxj* 



^mse^, jk^kkj^, #bk*a^ mmmmR^^m^^t^x^o srfc, # 
^;<?mw^wtiK m^mK ^mt, mmw^, dna, rna<d 

[0054] mm^<D^mtvxn, mm^mm^mt, mtu^ m^mm^m^Rxiyx 
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xmmtsn%mj&<Dmnfe&<Dmk&mMtTz>z.t&x%z> 0 
[0055] mMZkcommtisXiz, ^mirmm^zfcmmm^^m^mtir^t^x 

[oo56] ztib<D&mmm&mMirzjfmbvx^ mz.mm\tt<* is^ ft 

[0057] fllfctf, ^!(X^^h^«^Wt-fflV^iX§^M— ^^V— hV— 



i&^fctARVO 



[0058] fcasWC, T*~Xhm&<DMfete^M&foteto<Dftmz£9ft5Zk&'in 
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irmm^ T^~xhfe&&wfeut\<^fc&mK\u mm-r% 0 -^m, wst-8<d 
[0059] T*~x\&^mm&fiirmm> ^ m^^^m^. xwmir^ t& 

G-CSFg^f*. mpK neiu GM-CSF§:^#:, EPO^Wffc, c-kit. 
^(f5-i:^T^5o ^#:^m^^rNBJlS^bTf*, MfLtf. BaF3, NFS60, 
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-3^2r#if 5^^~e^5 0 

[0060] J^T, H»!jt-S^V>-C«0J!^^:^#:W{^0J-r§ o 
[0061] CHJfeMl] ^thMpl£tftc<D#M 

1.1 Mpl^^BaF3&BJSft$;<£>#i£ 
TPO^#i#^tttl0«^#5fefe ^Mpl3ft^^SrB^-f5BaF3jlWJia*lc© 

^*?rffofc 0 ^KfchMpl cDNA (Palacios^ Cell 1985;41:727-734) 

(GenBank#NH.005373)SrPCRtC«tt)ii#gb % pCHOI(Hirata£>* FEBS Letter 1994; 
356 : 244-248)<DDHFRjt'fe J F-55^fP'l£5rl^*b, HEF-VH-g 7 l(Sato£>, Mol 
Immunol. 1994 ; 31 : 371-381)<^Neomycinift , ttit^ : f^^SlJ^Sr^AL^^S^^^ 
— pCOS2 l^^n-^y^L^ pCOS2-hMplfuUSr#Hl6Lfeo ^7^-Y1f/V#fit*H 
I&^bfft KLfcTotal RNA^fbSMART RACE cDNA Amplification Kit (Clontechf±M 
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cDNA£rpCOS2^#AL, pCOS2-monkeyMplfull£rffiffgLfc 0 
[0062] ftSLfc#-<^- (20 n g )£PBSM^LfcBaF3Maxl0 7 cells/mL) \ZM&\^ 
Gene Pulser ^rsL^MCillJt^ Gene Pulser II (Bio-Rad ; j±3SD£rfflV vT0.33kV, 950 u 

BaF3jNBJ&£rlng/mL -r^^f n^^Z (£*T* mIL-3, Peprotechtt®) , 500 # 
g/mL Geneticin(Invitrogen|±M), 10% FBS(Invitrogenf±§9^#tfRPMI16401M( 
InvitrogenftM) lE#n£.T3BJ&U thMpl|i§^BaF3^JM: (.£*T\ BaF3-human Mpl) 
*5J;t/i^/VMpl^?aBaF3*fflI^(^T. BaF3-monkey Mpl) «r*t&Ut, 
Ing/mL rhTPO(R&Df±M\ 10% FBSSrg" t?RPMI1640JM£r/BV^TJ#^ li#bfc 0 

[0063] 1.2 Mpmi%CHOM%&$i<DM±L 

Flow Cytometry^ V^c^^Mffl»*B«^#Sfci6^, ^MplitfS^- 
^^i~§CHO|0J5^(^ffl-5i^fofc o pCXN2(Niwa£> x Gene 1991; 108 

: 193-199)(DHindIIlM4^pCHOICDDHFRit'fS^-^?a$P'fi^^Ab-C, 
— pCXND3^f^Mbfc 0 pCOS2-hMplfulU pCOS2-monkeyMplfull^M^b-C. 
His-taglE^IJ^T'a'tf Primer^ V ^TPCR^ XK> if itgUt^MpljftfS^^rpCXNDS 
— c^V^U pCXND3HiMpl-His;|o<£LFpCXND3-monkey Mpl-His^ftfgbfco 

[0064] fl^L-fc^-^^— (25 ix g )^rPBS^®l^bfcCHO-DG44^H^(lxl0 7 cells/mL) K 
fg&V^ Gene Pulser^^Mw&P^U Gene Pulser II (Bio-Rad|±M)?rfflV^T1.5kV ) 

fcCHO^fflJ^^r500 g/mL Geneticin, lxHT (Invitrogentt^^r-a'ti'CHO-S-SFMII 
l#±feOnvitrogen|t$i)t^Px.-Cjl^L, thMpl^^CHO|fflJ3&^(J^T\ CHO-human 
Mpl) $o£Tfy-/VMpmm,CHO%®8&$i (J^tT, CHO-monkey Mpl) ^#*W;: 0 
[0065] 1.3 T^MthMpl^^ffcZ^M 

BT^Mt:hMpi^^/N^a»$ii-sfca5 , &&mmsmm&'x:ftmm±ir%m : $L 

m&UT<V£? Kmmistlo ^bMpKDmm^mi^ (Gln26/^ibTrp491) (DT^-FLAG 
^^^UMVfcM^^^i^MV, pBACSurf-1 Transfer Plasmid (Novagentt^) O 
PstI-SmaI$Pf5L^#AL, pBACSurfl-hMpl-FLAG^f£$!ib/Co W&^X^ Bac-N-Blue 
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Transfection Kit(Invitrogen) trfflV^T, 4^ g<DpBACSurfl-hMpl-FLAG£:Sf9|fflJlfr(C 

[0066] mhntnmm±im^m v vr\ mt^x? \z ^m^YMv\^^v.^mn^t^o 

^_b?f £rQ Sepharose Fast Flow (Amersham Biosciences^hMX^K^^^fc^:^, 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^T^ 
tUbfCo ^tiilR^FLAG M2 -Agarose {S\GUh-AU)R\CH^M)\^RM^tM\^, 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^ffiV^T^tlJb/Co ^tH^, [S^ 
\Z.IU Tris-Cl (pH8.0)t£<£l9tF?nU PD-10 column (Amersham Biosciences^!!^ 
fflV^, PBS(-), 0.01% (v/v) Tween20^g^^f ofc 0 ItMbfc RT^MMpPJ^/-^ 

fC^shMpl-FLAGtf^So 
[0067] 1.4 thMpl-IgG Fcg*^V/^^fi(D|^M 

tr-MpHgG FcM^?>s^^Mfe^\tBennet\h<D^fe(Bennet\.h, J.Biol.Chem. 
1991; 266 :23060-23067)t^oT^M^c 0 t:hMplCD*0Ji^^fB^(Gln26^^Trp491) 
^rr — Ki~ 5i»@E^J£rt MgG- y 1 <DFc1pti$ (Asp2 16£«9 <D T^E^^i^) Sr=» — Ki~ 
S^XE^Jt-ai^L, ig^^Fusion Linker^LTBstEIIIB^J (T^y^Val-Thr) ^ 
#*PL^Co i/^W@E?iJte, thlgG BT^^1^0^^7V-<y^Kl9T^y^^ 
fflUc 0 #^tL/ctMVIpl-IgG Fcg!lj^^^^®itf5^^pCXND3^^i3— "^^U, 

pCXND3-hMpl-Fc^W^Lfc 0 
[0068] {^MVfc&^<??—(25 ix g)SrPBS(^^bfcCHO-DG44*faj|^(lxl0 7 cells/mL) \C 
Wi-a-^ Gene Pulser ^-^j/M^IPx., Gene Pulser II (Bio-RadfetlOSrffl V ^X 
1.5kV, 25 J uFDCOWm^v^/V^^px.fCo ml^pstf— ^B^^MKiJOM.^^ 
^ALfcCHO&Bflt3£r500 g/mL Geneticin, lxHT^^tpCHO-S-SFMIIf^i&i^nx. 
TMtU shMPL-Fc^^CHO^HJi^ (CHO-hMpl-Fc) £r#i:Lfc 0 

[0069] t&htitd&mAim&m \ ^x, u~t<d ^thMpi-igG ¥cm^>^w^u\^ 

tCo £&^_ttt3rQ Sepharose Fast Flow (Amersham BiosciencesttM)^®*^/^ 
\ZL S 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)£rffll^T^ 
t±ib7c 0 l§ffil$^HiTrap proteinG HP#9-M Amersham Biosciences|±$^) \Z 
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-tiTc^fC, 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)£rffiV^ 
Xmiti^tlo MHi^ [I^^IM Tris-Cl (pH8.0)^£<9^fPU PD-10 column 
(Amersham Biosciencesf±$D^ffl^-C, PBS(-), 0.01% (v/v) Tween20^g^^ff o 

[0070] 1.5 shMpl-FLAG^^t^BaFS-human MplO^^^N^yK— ^(Dilfe 

MRL/MpJUmmCrj-lpr/lpr^^^T^ MRL/lpr^^, 0 ^C^^— /V^-y/^— «£ 
*9^A)SrffiV^, 8M^i<9^^^lfl^bfc 0 UJH^-KtelOO/z g/|Z5<DshMPL-FLAG 

t^ti-i'^^^TvW^h (H37 Ra, ^h^'"f^y^y^±M)^\i^ ^r/V 
^a^kbfc^^^Ti-S-^-bfCo ii^P^^f^OM g/E^shMPL-FLAG^^n^^ 

^T^^-^-bfc^ff-eiel^^^ffofc-^^alZE^^U, 50 ix g/|ZE<DshMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCC£«9ftA) ^^WWBWjaSrJB^L, Polyethylene 
Glycol 1500 (Roche Diagnosticsf±M) ^MX-^^^ir^tlZXVM^M-a-^r 
ofc 0 H 13 J^HATi^l&^^TM&^TV \ ±»_h?f ^ffl V ^shMpl-FLAG^fc 
«hMpl-Fc^@^B^b^A/7V— h^rffiV ^^ELISA*3 itJ ? BaF3-hMpl^ V ^fclB 

&\~C$y)^ ttthMpMfc&M^irZ)/^y*W--- ^VB22B, VB16, VB140, VB45B&- 
[0071] — JiX\ BaF3-human Mpl3rBalb/C-?^ ( 0 ^^—/l-^'])^—X v )MX) KlxlO 

m&m^ ^xmm&n v \ mm±.m&m ^BaF3-hM P i^ffl v ^mmmm^^m 

[0072] 1.6 feifchMplinlffcOfilffi 1 
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tfc#jftSi*-^#tv?;* IgG (gamma) (ZYMED$±M) tT V 7 a-^T?—^-^ 
2c&L^VX IgG (gamma)(ZYMED|±M)^fflV^fc^ r >^IgGi^VK'l'^^ELISA^fV\ 
T4V$4zf(0^\J<^W.Wfc%:^^S'¥-- K^bT, GraphPad Prism (GraphPad 
Software, USA^fflV^tMfcfc&ftsjifcU fel^iS©llf ^ffofc 0 
[0073] ^tf*^T-ry^7°«, T^y^^#M6^^^^^JL#:^fflV^fcfe ! L^#6^ELISA 
^T^r^LTto hMpl-Fc^l ^ g/mL£&5J;5 (^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )^frf^Lfct><7)^;t)P;l. 4°C^T— tfcMJ^U =— 7V>- 

3 

^bfc 0 Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 

2 

0.05%(v/v) Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)t£T:/P^>-^^$^frofc 

3 

@L '^ZfDV— <?<D&$k±tit mU^immmW:Vfc 0 Rinse buffer 
(0.05%(v/v) Tween20, PBS) KX¥fcfcL,fz.& , Alkaline phosphatase^B^Ufc T^VZ-i 

SIGMA104(SIGMA-ALDRICHttM)^rlmg/mLi:^?)J;5 ^Substrate Buffer (50mM 
NaHCO (pH9.8), lOmM MgCl )\Z.%$iL,tlh<^ : t^^, 405nm<£>5£}£S£:Benchmark 

3 2 

Plus (Bio-Rad*±M) KXm^tCo 
[0074] shMpl-FLAG^it^hMPL-Fc^^J-i-S^^^tt^, ELISAf£j;l9ff]MffiUh 0 StttlL 
fcshMpl-FLAG^oil^hMPL-Fc^rl u g/mUZ.f£Z>£oK=i—Tj >^U Diluent 
buffer^ryn^df-^^a^f ofc 0 ✓M^UK— ^i@*_Lti ^P^L, ^&-?lR# 
P^gU^H, Alkaline PhosphataseHstbf'^L^">^IgG^;#:(Zymed4±M) ^Bi, 
_bie^-^^ID#i-^^^fofc 0 ^tU-ClB#FBmfe$^T^^405nm(7)P^^S^PJ 
5£U GraphPad Prism^fflV^-CEC ffi^r^tUU/Co 

50 

[0075] CHO-human Mpl^fcttCHO-monkey Mpl^HMXU lxl0 6 cells/mU^£§J;5i£ 
FACS Buffer (1% FBS/ PBS^H^L/Co 100 ix L/well£&3 X 5 ^Multiscreen 
(Millipore#:$<|)f^Q£U ^^^^{C-C^#-b?i^rl^*bfc 0 5 /z g/mUCtZ&XyiZ. 
^Lfcmm±.^&Mx.. 7k±\CX30^mK^^fCo «&FACS buffer iCT 10 
gfci^U FITCtlf^fel-^^^IgGirL#:(Beckman CoulterttM) £^PU zK±t-T305)- 
raSJ^^-^rfCo fcfo^ 500rpm-ei5)-F^3S'^b, _ktf£|^\ FACS Buffer 400 n L\ZL 
SS^U EPICS ELITE ESP (Beckman Coulter)^V ^t7P- iMMh!J— ^ff o7c Q 
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JtLf^ffcSLjfc (forward scatter) RlFM^WtZLft (side scatter) Ot^h^A^T^^a 

[0076] ^^<DT=fe*H£t£te, TPO|fe#tti#5it^^i-BaF3-human Mpl^fctt 

BaF3-monkey Mpl£rfflV ^TffNffiLfc Q ^S-^HIS^tL^^xlO'cells/mL^^J;^^ 
10% Fetal Bovine Serum (Invitrogen1±M)?r'a'tf RPMI1640(Invitrogen^±S)^^^b 
, 60 ix L/weira6well platei^&Uh 0 rhTPO (R&DttM)te&.X$s^7 < 'W— 
±m (Dm&^W), ^welli^OM LfiaX., 37°C, 5%CO 3M*FTT\ 24B#P B m#bfc 0 

2 

10 L/well-eCell Count Reagent SF (^^f^^ttM^PX.. 2B#P E g*g L MHC 
450 nirKD^3feS(*fM655nm)^Benchmark Plus^T$"JSU GraphPad Prism^i^ 
TEC fjg^HibfCo 

50 

[0077] ^_LiC^ii)jW(Cj;»9 % thMpHC^^i-§^a;^:VB22B, VB16, VB140, 

VB45B,TA136^#Ut 0 
[0078] 1.7 ^tthMpl^L^cDltM 

-hW^THiTrap proteinG HP#9-MAmersham Biosciencesf±M) \^R^^tzM.\Z.^ 
0.1 M Glycine-HCl (pH 2.7)^ffll vC$§ttiUfc 0 E^IM Tris-Cl (pH9.0) 

[0079] [^W!)2] fehMpl— ;fc^ftflc<DfNKl 

^T^^Ct:r-Mpl^:f*VB22B(D— #&^ft:f13glWCOl^T;^-t"o 
2.1 ^tthMpl^L^BT^IM^c^^n— 

^LthMplfei#:^^i-§^N-r^yK— ^'i'QttmbfcTotal RNA^ffll^T, RT-PCR 
fe^io-Cif tMLfco Total RNAi3\ RNeasy Plant Mini Kits (QIAGEN|±M) ^fflV^T 



ixio 7 *ffl^^N-r^yK— ^xvmmist: 



o 



[0080] 1 ,u g<DTotal RNA^-KffibT, SMART RACE cDNA Amplification Kit ( 

CLONTECH*±$!J) £rJ3l^C, ^^lgG2b^mmmicm^&0^^V^^U 
^KMHC-IgG2b (!£»-*§-: 3) ^cft^?* k i^tf«E!llE?IJI-ffif 

t- 0 mm^Ei m2°c -e i u# 3o^rasj^^-fr^ 
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5 LCD10 X Advantage 2 PCR Buffer, 
5 ju LCD 10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
1 ix LCD Advantage 2 Polymerase Mix 

2.5 ix L&mm'jfRjfcmys. 

10pmolCD-^^^-i;=f^^l^^-^KMHC-IgG2b^cf*kappa 

94 , c©io»i?asi!i , r30f^ra, 

94 < C/5#M, 72^/3^ CDIM^/^©^ 

[0081] PCRj^fiQIAquick Gel Extraction Kit (QIAGENttM) ^ffi V vf, TUn—^;V 
frbttMUtte* pGEM-T Easy^<^— (Promegaft:®*) ^bfc Q 
ABI 3700 DNA Analyzer (Perkin Elmer|fj!D£rfflV^T:t^E^J£^^Lfco ^C 2 ^-— 
i^L-7cVB22B H^nT^^^C^T, VB22B-VH) (D^Sia^I^iB^J#-^:5^ f£ 

MU(£XT, VB22B-VL)cD^ia?lJ£@E?lJ#-^:7^ KMSe^J[-J:ot=3-K§ 
tt§^^^^®CDT^y^ia^lJ^ia^lJ#^-:8(^^i- 0 3;7i, VB22B, VB16, VB140, 
VB45B, TA136(Z)T5y^@H^IJ^Hl^i- 0 
[0082] 2.2 ^ttbMpl^tf^Diabody^Ji,^^^— ©fEKt 

57^Smfrht£%})^jj— ia^lJ£r;BV^cVB22B^;£:§|Fv (^~r\ VB22B Diabody)£r 
Ki-Sit'f^tt, VB22B-VH^=3— Ki-Sitf5^cD3'^i^*5J:t) ? VB22B-VL^=i 
-K-r^)jteT-C05'^^(Gly Ser) ^^j^^y^-^-K-r^^SIS^J^^P 

4 1 
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[0083] VB22B-VH(Dffr^y^^— 70-115HF(@E^lJ#-^:9) EcoRI§|3f££r^i~5J;5 
l^ixfrU VB22B-VHcD^^7 0 9-i'-^— 33- 115HR(HE^IJ^-^-: 10) VB22B-VH 
(DC^m^— Ki-§DNAf^^^y^VXL, /^o(Gly Ser) frhj&&)>lJ— 

4 1 

Kt"&^BB^J#bTWCVB22B-VL<DN5^£=J— Kf SDNAfc^^y^Xf 3 
ifeSE^I&^fr-f-SJ;? i^f£tf L-fc 0 VB22B-VLcDtfr^-^°9^— 33 • 1 15LF (K#|# 
11) VB22B-VL(DN^^=3— K-r-S^ga^I^^T^i-CGly Ser) /^ib)?£3y 

4 1 

iO& — ^=3 — Ki-^^SSB^J , VB22B-VH£>Ct^£=< — K-f 5ittHa?!J£rW1~ ; 5 £ 
5 fctfctrUfco VB22B-VL(D^^7 7^— 33-115LR(gB^IJ#^-: 12) fi, 
VB22B-VL^C^^^r=3— Ki-SDNA^/^^y^VXL, ^oFLAG^ 
(AspTyrLysAspAsp AspAspLys/IE^IJ#^- : 13)^— R-r^SIE^WU £hK 

[0084] PCR^^l^C, VB22B-VH*Dj;lFy>^;— SE^IJiVB22B-VLjoj;lF!J>^;— IE 

^-a- ti> 2o(DPCRS/£#J^T«£5 t-^bf' 0 

PCRSJS^T-ft(50 ju L)<Z),m^^tC^i- 0 
5 ^ LCD 10 X PCR Buffer. 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^^bC»DNA#y^7— IfTaKaRa Ex Taq 

10ngCOVB22B-VH*fc{*VB22B-VLjt'f5^-^'^tfpGEM-T Easy^W— , 
10pmolO-^J^^-y^^lx^-^K70-115HF, 33-115HR*fcf*33-115LF, 33- 
115LR 

94 C C/15#P^ 72°C/2^F^^-y-'f^/^5[SIHm 
94 C C/15#K. KfC/2ftTR(Dy--<?/V%:mKU. 
94<C/ 1 5# rfl , 68°C/2# Pfl <D IM^/^28 [US® 
M ^H^S#5^72 c C-e5^-^^P^bfc 0 
[0085] 7^l400bpCOPCR^#J^QIAquick Gel Extraction Kit (QIAGENttM) ^ffi V vf. TJS 
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5^LW10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^ hCODNA^U^— ifTaKaRa Ex Taq 

lOpmol^-^^^-y^^^^KTO • 1 15HF, 33 • 1 15LR 

94 < C/15#M. 72 < C/2^FI»W/Hr5Hlgi 

[0086] #tl8OObp(DPCR0^£rQIAquick Gel Extraction Kit (QIAGEN|±^) ^fflV vf* T# 

p— ;*y/vtf»k*ftKUfc«L 0iJPM^^EcoRl mgitttS) WJIWiff Notl 

ffiiattM) ^^H^Lfc^^ QIAquick PCR Purification Kit(QIAGENtfc®l)£:£lVvr 
If Mb, pCXND3^n— pCXND3-VB22B db^rf^Mbfco 
[0087] 2.3 ^fchMplffiftsc(Fv)2$&?^<^— <E>ftMK 

[sc(Fv)2]&m^1r&7^}?&ftM1rZ>tclbK, iiijj£<DpCXND3-VB22B db^fflV^ 

[0088] t*£g>fcU VB22B-VH^3— Ki-6jtf5^-03'^^*5j;WB22B-VL^=3— Ki~5 
ite^-(D5'^^15T^y^^^y^-(Gly Ser) Sr=»— Kt" 5ifiSE5>ISr# 

4 3 

Lfc 0 ^(D«^ai@^*5V>r, 3ffl&<DZf?^—&fRit\£$8L$YVt£ 0 VB22B-VH(D 
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ffiijSZf^-^ "V" — VB22B-ft)vu {zf^^f ^ — A, E#l#-^: 14) 
*TU VB22B db(DGln22^J:t>Xeu23^PvuII^|3fiL^^^-t-5i:5(-^f+Ufc 0 
VB22B-VHO^^'y^-f-x'— sc-rL15 (^9^— B, @S^IJ#^-: 15) VB22B-VH 
©C*ffi|;3- K^SDNA^MVy^XU fl>o(Gly Ser) d^JE^Sy^— ^=»— 

4 3 

K^54££E^Jfc&lN£VB22B-VL©N3^&=»— K^5DNA^^:/y^X-r5 

*ft£E#l$:^rt"5 £5 JO&tH/fco VB22B-VL(Dmr^^-r^— sc-fL15 tf^J"?— 
C, E?U##: 16) VB22B-VLCON^i^^=f— K-r-Si^SSB^J^bt^l-CGly Ser) 

4 3 

36»fefifc5I7^— Fi-^i^^E^J, VB22B-VH<DC^«^— K1-£ittE?U 

[0089] 0— PCRtC*3V^T, VB22B-VH*5iOT^— ie^lJ£VB22B-VL:<o£lFy^#— IB 

5juLCO10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) % 

2.5^.— 5/h<DDNA#y^9— ifTaKaRa Ex Taq 

10ngCDpCXND3-VB22B dK 

10pmolC-^-j^^-yrf^^l^^-^-KVB22B-fpvu. sc-rL15^fctesc-fL15. 
33-115LR(^^— D) 

94 < C/15#H^ 70°C/25>P^^i^-r^/V^5[l]Mm, 
94 C C/15#^, 68 0 C/25>r^»f--r^^28[UHm 

[0090] ^4OObp<DPCR0^QIAquick Gel Extraction Kit (QIAGENf±SD vf, Tytf 
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5 u LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) N 

2.5^=s>b<£>DNAtf?y^7— ifTaKaRa Ex Taq 

1 ix LOU— PCR0#5 (2MM), 

lOpmol^-^J^y =f^U^r^-}ilO • 1 15HF. 33 • 1 15LR 

94T715#P^ 72°C/2^<D1M^/V£5|ilS« 
94T715#P^ 70°C/25>Pfl»f-^/V^5[ElS«, 
94T7 15^ N 68°C/2^f 3 1 <Di^-^/V^28 (UK^ 
^ ^S^S^^72°C-e5^P B ^PBbfc 0 
[0091] ^800bpOPCR^if^QIAquick Gel Extraction Kit (QIAGENfiSD ^fflV ^T, T^f 

^^t%)^W\^kMK, QIAquick PCR Purification KitCQIAGEN^tfO^fflV^T 
tSL, pBacPAKgCCLONTECHttM)^^^^-— ^L, pBacPAK9-scVB22B£rf^ 

[0092] #C(^ pBacPAK9-scVB22B(DPvuIlM*^^fAi~§iT>t^MbfCo irfjtfoibNM 
^^^tt/ c VB22B-VHiVB22B-VL^(Gly Ser) fribt&ZV^JJ— ^W^tlT^/m 

4 3 

&^—Fi-&mte^&£hKVB22B-VH<DN^fffi&^—}?1r&mte7-b(Gly Ser) frt, 

4 3 

SWtfe^o 2mS<^7^— ^frfc^ffU PCRi&SrfflV^T, ^<£>®r>f £fEM 

Uc Q g «)if>T-OHff^ 0 ^^-Fv2-f (^-T-^-E, @£^J^:17){*, 

PvuII§Gfi£r#U VB22B-VH(D5'^fliJ(Z)@a^J^oj;5^Ktf-L^:o @ l»>i-<Z> 
*v — Fv2-r (y°y^( "V' — F, le^JS^-: 18) VB22B-VL<DC^cSffi^— K 

^-SDNAiC/N^^y^VXl^ ^o(Gly Ser) ^ib^3y^#— £=3— Ki~3:MIE^J 

4 3 

t£b XI ^VB22B-VHGDN»^ — K^DNA^/M^y ^VXi-^^^gS^IJ „ £ lb \Z. 
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PvuII§M£3TWi~5 £5 fcKtrUfco pBacPAK9-scVB22B^ftMi-UT, BTCDXyfc 
PCR^Tofc 0 

5 ix L<£>10 X PCR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^-^5/h(DDNA#y^7— ifTaKaRa Ex Taq 



10 n g6DpBacPAK9-scVB22B N 
10pmolO^^^-y^^l/^-^-KFv2-f, Fv2-r 

94 C C/15#^, 68°C/25>rflOf--l'^^28[Hl^^ 

^HJS^^^72°c-e5^ra^pBbfc 0 

[0093] #t)8OObp<DPCR04^QIAquick Gel Extraction Kit (QIAGENfrM) ^fflV vt\ TJf 
v—7.f/Vfrh%nW^tdfe, pGEM-T Easy-<^— (PromegaftM) ~>^L 

dH&Lfco P BacPAK9-scVB22B^f|jlJ^*PvuIl(^?g^l±M)-e?^^L/i#^, [al 
UVtcmK&m^U P BacPAK9-VB22B sc(Fv)2^fNMbfc 0 ff^Ut-<^— 

m^ecori (^.mm±m) &x x^mmmmNoti t^mmm) -vmitvit®. \^ 

QIAquick Gel Extraction Kit (QIAGENiifcM) IrfflV^T, ^lSOObp^llr^T^n— 

pCXND3^n— pCXND3-VB22B 

sc(Fv)2^$^bfc 0 
[0094] 2.4 ftiMlft^fflV^dnthMpl— ^^^^(D^Ji, 

cHo-DG44^jia^ffl v ^tc— ^m^w-fD^mmmmmfDi^mw^xD t^ur 

fToTto Gene Pulserll (BioRadftM) ^ffil Nfc^V^bn^W v^^fe^J^it-fS^- 
#Abrt 0 (25 g) i!PBSi^^^Lf'CHO-DG44^ffl^ (1 X 10 7 *fflJ3^/mL 
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— ^3l/%kM£tlfz.M%&$:. 500 g/mL Geneticin (Invitrogen|±M) £ra"tP 
CHO-S-SFMHJ;§jfi (invitrogenftM) ti)UX.TSaL, ^SLCHOrNBJ!&#c£#3£Lfc 0 
VB22B sc(Fv)2tt, ^©^&^^^^||BJ^^J;rJ 5 *©^f#±»%fl5iL,/to 
[0095] COS7*Bjffr£ffl V Nfc^ j£fflfi#i<D— m^mZtkfDZD s&m^* 
— (10 ju g) iPBS^®^LfcCOS7|0JIS(l x 10 7 ^J|&/mL)<D0.75mL£j^Lfct><£>2r 
7K_h-ei05>F^^*PU ^^M£#Lfc|£^1.5kV, 25 FD^^ftfc-O^/K**^ 

10% FBS^tpDMEMtfift (lnvitrogenf±$i) twt)PX., — tfe*g-#Lfc#^ PBS-e$fc#- 
^^CHO-S-SFMIlJ:t±fi^Px.r^l3 0 ^J§#bfc 0 VB22B Diabodyte, ^.(DjffeX* 

[0096] 2.5 ig#_ht# r$ <D#LtbMpl—^i§tfn,i$(Dfem. 

BIAcore2000(Biacoret±i^)^Sensor Chip CM5 (Biacore|±S^) ^rfes'bL, 
ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICHttlSO^In^LfCo ^ft3S 
5mL/sec^MS»1^:7Vv£r#ftU SOmM^^/VT^^LT^^Ufc^nft^ 

V^'C'^«Lfc^«^V^T, MS^ffibfdo Diabody^oV^T(D^2p D R D«, 
dbl2E10(#Ig2001-27734#J$)^fflU sc(Fv)2^ol ^XCDM^&fe^l&fc^ 
ffi^£#ol2E10 sc(Fv)2^fflL7to 

[0097] 2.6 inCMpl Diabody^oJ;!^— ^^^tf^CO^fM 

VB22B Diabody^^iCOS7^aJ!^^)?)V^^^CHO^0Jl^(Dl:^_b^t^^ N 50 mM 

Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20T'^1i^L-7cAnti-Flag M2 Affinity 

Gel (SIGMA-ALDRICH#^);^-M-^;f 100 mM Glycine-HCl(pH 3.5)XW- 

t±4$^:/c 0 ^HiPil5>^. m^^lM Tris-HCl (pHS.O^cpfP^TVX HiLoad 26/60 

Superdex200pg (Amersham-Biosciencet±®)^^A^fflV^T^/V^>ii!^n-^h^9^^ 
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-^rftofco f }V7z>^?xi~?W :: 77 4—<D^y7T—\$~, PBS, 0.01% Tween20^£ffl 

[0098] VB22B sc(Fv)2^iaCOS7lHJiSfe§ V M*CHO^BJ3S<^i##_h?#^, Diabody*i§^ m 

20mM y^^MWIS(pH6.8)"C T F-^bU/cMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Radt±M)#9^;W1\ 250mM n ^MIW^(pH6.8)Tl£|^W^mL 
fc 0 IdlPf^lt, RB^igiH ^BWCiili^ HiLoad 26/60 Superdex200pg#^A 
£rfflV^, ^/V^ifi^u^h^^— SrfTV\ 5>^*^^]70kD— 40kD^+B^-t-5M 
^•^5>^bfCo ~<7>Htf^ 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"C^FW'fbLfcAnti-Flag M2 Affinity Gel#^fcBR*$ii\ 100 mM Glycine-HCKpH 
3.5)-e^W$^Co j§mB^tt, iH^fClM Tris-HCl (pH8.0)-C^fP^V^ % HiLoad 
26/60 Superdex200pg^7^A^ffiV^-C^/V^>ii^n-^h^^-(— ^TofCc ^rW^ii 
^d-rh^97-f— ©/^y77-|^ 20mM@^^ (pH6.0), 150 mM NaCl, 0.01% Tween 

#WM^^i-*5V>X, Diabody*Dj;t^sc(Fv)2(DffitMJi. SDS-PAGE*3j;t^^t 
Flag^fc^(SIGMA-ALDLICHtt)SrfflV ^Western Blotting^rfflV ^"Cff ofc c -th^f 
*U ^L/ct— ^®^-^LaemliC0^&ic2pCr«M^C»lb, ^vi/- T^UT^R/ 
/V— -e^-febfci^M, Diabody-C« % JI/W-h<^^ftj^29kDa(;i N *fcsc(Fv)2~ete: 

[0099] 2.7 ^tthMpl— ^^Ji#:<DTPO#T=*^^h^ttOi¥'fiE 

TPO^#ttig^t^-f-BaF3-human Mpl^ffiV ^TPO J1T=?— ^h^'ft^fPffibfc 
o #&HJfel% Fetal Bovine Serum(Invitrogen|±M)^^tfRPMI1640 (Invitrogen|±M) 
"C2|I|$5fc$£Ufc^ 4xl0 5 cells/mL^^J;5^10% Fetal Bovine Serum^^t? 
RPMI1640lC®$!9U 60 n L/well-C96well plate 1£#&L^C 0 rhTPO (R&D*fc$gX 
COS7m^±l1i$.tcfemm:&(Dm& : fcMK). #weM:i40/iUni*., 37°C. 5%CO 

2 

T~C, 240#r^i:f#L-fCo 10 ju L/weU-CWST-8f^HI(CeU Count Reagent SF „ ^^94 
TX?#M)&lJax.* WM. (^Benchmark Plus ^fflV>-C450 nm0383fe£E(*tflB655nm) 
2B#P^J##^^, #S450 nm<D®3feS0Stfla655nm)«rSOJ£U^o WST-8t£ 
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^^t-TPO#T^— XhfeVk&tW^tLo *fc, GraphPad Prism^ffi^TEC iM&W 

50 

[0100] ffi^bfcVB22B Diabody*5 J;tA/B22B sc(Fv)2^fflV vC„ BaF3-human Mpl, 

BaF3-monkey Mpl-C(DTPO#T^^h^tt?rfP«Ufc|§^?ria3, ®4^i- 0 * 
7c, COS7-eVB16, VB140, VB45B, TA136<D— (Diabody, sc(Fv)2) 

j##±?f^ffiV^TBaF3-human Mpl^<OTPO#T^^h?&tt£i¥#L7cf£J|l: 

50 

[oioi] [iti] 





BaF-human Mpl 


BaF-monkey Mpl 


Diabody 


sc(Fv)2 


Diabody 


sc(Fv)2 


VB22B 


61 


27 


1668 


26 


VB16 


190 


95 




VB140 


89 


38 


VB45B 


76 


30 


TA136 


3076 


54 



#fel#:£rffi WcBaF3-human Mpl, BaF3-monkey Mpl(DT^^^h?g-'|4(EC fftipM 

50 

) 

[0102] r<Df£JfU;i9, DiabodyJ;«9sc(Fv)2«5t^o— ^felf*©^-^. T^^^t^ 5 

ztK ^m^um^m^nm^mwrnrnxh^tm^bn^ (wo 

02/33072*5i^WO 02/33073#^) o m^fc^i^^mM'f'^^h— 7*(DM^^ 

i~5£%;t£>;Jv5o L^U <DM£&5— 12mer\WSV^^ai. non-covalent& 

Diabody^r^-r^^^ ^^<-r5(12mer^±)-e«Diabodytt^$^-f 
^scFv^Sfr : Sr^^i~S^^/5^ J S 1 $^'CV^ (Hudson J Immunol. Methods 
1999;231:177-189) 0 iot, *V>y^— ^fflbT^2'(ffi(D^Lj^^^fMi/.^^ 
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non-covalent^Diabodyj;^ty>^— ^#o^LTV^Ssc(Fv)2CD^^^^|4^iJfL-C 

[0103] ^mm^xv, ^^M^m^-ti^xn, r=f=-^h^Bm^^h^^n, ut^b* 

?&tt^^V^#^^*DV>-C%, {g^HMt^ *{£#HU*Diabocly^ fc5V ^2sc(Fv)2^ 
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(b) gtoNASrg-tf^^— SrfSK*f-5xe, 

( c ) m^??— &fe£Mj&\zmM-z>xm, 

(d) K#^wiiasr^^i-rsis 

[11] dna#\ 2-o<DMM.*S2EffiWi* 2^>(D^B^^WM, 3o^fKy^- — 

[12] dnaj&s, m«Rr^ig«. ^^ku^— , iiBTfti, ^twi^*— , mm 
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